Abstract A new 26-membered macrolide, amphidinolactone B, has been isolated from a marine dinoflagellate Amphidinium sp., and the structure and relative stereochemistry were elucidated on the basis of spectroscopic data. Amphidinolactone B (1) showed modest cytotoxicity.
Introduction
Marine dinoflagellates of the genus Amphidinium have been recognized as a source of novel secondary metabolites with interesting structures and bioactivities [1ϳ4] . In our continuing search for bioactive metabolites from Okinawan marine organisms, we have investigated extracts of laboratory cultured dinoflagellates Amphidinium sp., which were symbionts of the Okinawan marine acoel flatworms Amphiscolops sp., and isolated a series of cytotoxic macrolides, amphidinolides, as well as long chain polyhydroxy polyketides [1] . Here we describe the isolation and structure elucidation of a new 26-membered macrolide, amphidinolactone B (1), from a strain (Y-25) of the dinoflagellate Amphidinium sp.
Experimental
General IR and UV spectra were recorded on a Shimadzu UV-1600PC and a JASCO FT/IR-5300 spectrophotometers, respectively.
1 H-,
13
C-and 2D NMR spectra were measured on a Bruker AMX-600 spectrometer using 2.5 mm micro cells for C 6 D 6 (Shigemi Co., Ltd.) . Positive-mode ESI-MS were obtained on a JEOL JMS 700-TZ spectrometer using a sample dissolved in MeOH.
Cultivation and Isolation
The dinoflagellate was unialgally cultured at 25°C for 2 weeks in a seawater medium enriched with 1.0% Provasoli's Erd-Schreiber (ES) [5] supplement. The harvested cells of the cultured dinoflagellate (713 g, wet weight, from 3000 liters of culture) were extracted with MeOH/toluene (3 : 1). After addition of 1 M NaCl, the mixture was extracted with toluene. The toluene-soluble fraction was evaporated under reduced pressure to give a residue (1.13 g), which was subjected to a silica gel column (CHCl 3 /MeOH, 1 : 0→0 : 1) and a Sep-Pak C 18 cartridge (CH 3 CN/H 2 O, 7 : 3) followed by C 18 HPLC [YMC Pack Pro C 18 , 5 m m, YMC Co., Ltd., 10 mmϫ250 mm; eluent, MeOH/H 2 O, 80 : 20; flow rate, 2.0 ml/minute; UV detection at 210 nm] to afford 1, (80 mg, 0.000011%, wet weight). Table 1 .
Results and Discussion
The dinoflagellate Amphidinium sp. (strain number Y-25) was isolated from inside cells of the marine acoel flatworm Amphiscolops breviviridis collected off Sunabe, Okinawa. The harvested cells of the cultured dinoflagellate were extracted with MeOH/toluene (3 : 1), and after addition of 1 M NaCl, the mixture was extracted with toluene. The toluene-soluble fraction was evaporated under reduced pressure to give a residue, which was subjected to a silica gel column and a Sep-Pak C 18 cartridge followed by C 18 HPLC to afford 1, 80 mg, 0.000011%, wet weight). methylenes, and seven methyl groups. Considering the molecular formula, the existence of a keto carbonyl was indicated [6] . Since four out of six unsaturations were accounted for, 1 was inferred to contain two rings. Detailed analyses of the 1 H-1 H COSY and TOCSY spectra of 1 revealed connectivities of three partial structures, a (C-2 to C-12, C-2 to C-27, and C-11 to C-28), b (C-16 to C-19 and C-16 to C-31), and c (C-21 to C-26 and C-23 to C-32) as shown in Fig. 1 . HMBC correlations of H 3 -27 (d H 1.17) to C-1 (d C 175.6) and C-2 (d C 41.7) indicated connectivities of C-1 to C-2 and C-2 to C-27. Connections between C-12 to C-14 via C-13 and C-13 to C-29 were implied by HMBC cross-peaks for (J 7,8 ϭ15.4 Hz) of the disubstituted double bond at C-7 and C-8 indicated the E geometry. The E geometry of the double bond at C-13 and C-14 was deduced from the NOESY correlation observed for H-12/H-14 as well as the 13 C chemical shift of C-29 (d C 18.5) . Thus, the gross structure of amphidinolactone B was elucidated to be 1.
The relative stereochemistry of C-15, C-16, and C-18 in the tetrahydrofuran ring was deduced from NOESY correlations as shown in Fig. 2 . NOESY correlations for H-14/H-18 implied that C-14 and H-18 were both a-oriented, while NOESY correlations observed for H 3 -30/H 3 -31 suggested that C-30 and C-31 were both b -oriented (Fig. 2) .
The relative stereochemistry of C-2, C-22, C-23, and C-25 was elucidated from 1 H-1 H couplings and NOESY correlations (Fig. 3) . The values for , and H-25 were oriented toward the same direction. Furthermore, considering conformation of the macrocyclic ring, the relative stereochemistries of the C-21ϳC-25 and C-1ϳC-2 moieties were elucidated as shown in Fig. 3 .
Since the carbon skeleton of 1 is the same as those of amphidinolide B-type macrolides [11] , the stereochemistry of C-9 and C-11 in 1 may be the same as those of amphidinolide B-type macrolides. The stereochemistry of C-6 remains to be defined, due to a very limited amount of the sample (80 mg).
1 is a new 26-membered macrolide possessing a tetrahydrofuran ring, a keto carbonyl, four hydroxyl groups, and six branched methyls. 1 showed cytotoxicity against L1210 murine leukemia cells and human epidermoid carcinoma KB cells (IC 50 , 3.3 and 5.3 mg/ml, respectively) in vitro. 
